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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 12/26/2007 have been fully considered but they are 
not persuasive. 

At the outset, the Applicants are thanked for the thorough review and 
consideration of the Office Action dated 9/24/2007. 

With respect to the Applicant's remarks, the Applicant alleges that 
Examiner appears not to understand the concept of "wobulation," and provides a 
thorough explanation of the technology. Examiner appreciates the effort of the 
Applicant to further clarify. However, Examiner asserts that the concept of 
"wobulation" is clearly understood by Examiner. 

With respect to the Applicant's argument that Katoh system performing 
wobulation is incorrect, Examiner respectfully disagrees. 

The Applicant admits on page 19 of the remarks that Katoh teaches 
shifting or displaying sub-frames of a projected image, "as occurs in wobulation 
(emphasis added)." Based on the broadest interpretation of the language of the 
claim, it is clearly shown and understood that Katoh indeed teaches wobulation 
of the image subframes. 

The Applicant notes that Katoh's system does not enhance resolution of 
the display. However, there is no specific recitation of said resolution in claim 1 . 



Application/Control Number: 10/693,287 Page 3 

Art Unit: 2629 

Therefore, based on the broadest interpretation of the language and scope of the 
claim, the rejection of Katoh in view of Endo is valid since the systems of Katoh 
and Endo both describe methods wherein image frames or subframes are shifted 
to alter the end result of display images. 

Examiner advises the Applicant to provide appropriate documentation 
which renders that term, "wobulation," to specifically refer to and widely accepted 
as being directly related "only" to the enhancement of said resolution. 



With respect to the Applicant's argument regarding the interlaced image 
frame, the Applicant admits that Katoh teaches interlaced video using the color 
blending technique which is carried out by shfting/wobulating the sub-frame 
images, but alleges that Katoh's interlaced video is irrelevant since Katoh's 
system has nothing to do with wobulation. 

However, Examiner respectfully asserts that Katoh's system teaches said 
wobulation as explained above. 

Therefore, the argument is moot and the previous rejections will be 
maintained. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1 - 4, 10 - 12, 17 - 22, 28 - 30, 35 - 38 and 44 - 46 are rejected under 
35 U.S.C. 103(a) as being anticipated by Katoh et al. (Hereinafter "Katoh" US 
2003/0090597) in view of Endo et al. (Hereinafter "Endo" US 6,407,726 B1). 

Re claim 1 , Katoh discloses a display system (Fig. 1 ) for displaying an interlaced 
image frame, said interlaced image frame comprising a top field (Odd numbered lines) 
and a bottom field (even numbered lines), said top and bottom fields each having lines 
of pixels, said system comprising (Para. 174): 

an image processing unit configured to process a stream of pixel data elements 
sequentially corresponding to said pixels in said top and bottom fields and generate 
a number of image sub-frames (Para 24; "a circuit for generating data representing 
multiple image subframes from data representing each image frame." Para 176; "It 
should be noted that in the interlaced scanning technique, an image presented by a 
field may be processed similarly to an image frame."); 
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a modulator configured to generate a light beam bearing said number of image 
sub-frames (Para 24; "an image display panel including multiple pixel regions, each of 
which is able to modulate light); and 

a wobbling device configured to displace said light beam such that each of said 
image sub-frames is spatially displayed offset from a previous image sub-frame (Para 
24; "an image shifter for shifting, on the projection plane, a selected one of the multiple 
image subframes.); 

wherein at least one of said image sub-frames is generated using only said pixel 
data elements in said top field and at least one of said image sub-frames is 
generated using only said pixel data elements in said bottom field. (Since each field 
is processed in the similar manner to a frame as explained above, it is inherent that 
the sub-frames will be generated from said top and bottom fields.) 

But does not expressly teach wherein the sub-frames is spatially displayed offset 
from a previous image sub-frame by an offset distance less than a pixel width. 

However, Endo teaches a display device having discrete fixed pixels and 
wobbling elements for wobbling a light beam emitted from the display elements for an 
interlaced display system wherein a sub-frame is displayed offset from a previous image 
sub-frame by an offset distance less than a pixel width (Endo: Col. 3, lines 1-10. See 
Fig. 3). 

Therefore, taking the combined teachings of Katoh and Endo, as a whole, it 
would have been obvious to a person having ordinary skill in the art to incorporate the 
idea of having a wobbling method wherein the sub-frames are shifted less than a pixel 
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width to achieve an oblique wobbling method as taught by Endo into the display system 
as taught by Katoh to obtain a display system for displaying an interlaced image 
wherein wobbling elements wobble image sub-frames to display the sub-frames offset 
from a previous image sub-frame by an offset distance less than a pixel width to 
achieve oblique wobbling to increase horizontal and vertical shifting of the pixels to 
achieve higher resolution for the NTSC system of the HD system (Endo: Col. 1 , lines 
43-64). 

Re claim 2, Katoh discloses the system of claim 1, wherein said image 
processing unit is configured to process said pixel data elements in said top field to 
generate a first image sub-frame and said pixel data elements in said bottom field to 
generate a second image sub-frame (Para 26; "the image subframes that make up an 
n+1 st image frame are shifted on the projection plane." Multiple subframes are 
generated from an image frame, in which each image frame would consist of a 
subframe. The first image frame (1st) consisting a "first image sub-frame," and the 
second image frame (n+1 st ) consisting a "second image sub-frame.") 

Claim 3 recites limitations that have been covered in claim 2. Therefore, it has 
been analyzed and rejected w/r to claim 2. 

Re claim 4, Katoh discloses the system of claim 3, wherein said offset distance 
comprises a vertical offset distance and a horizontal offset distance, said second image 
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sub-frame location being vertically offset from said first image sub-frame location by 
said vertical offset distance and horizontally offset from said first image sub-frame 
location by said horizontal offset distance (Para 197; "The direction in which the shift Ax 
of a light beam is created (which will be herein referred to as a "shifting direction") is the 
vertical direction of the image. The shifting direction of the light beam may also be the 
horizontal direction or a diagonal direction of the image."). 

Re claim 10, Katoh discloses the system of claim 1, wherein said image 
processing unit is configured to: 

process said pixel data elements in said top field to generate a first 
image sub-frame and a second image sub-frame; 

and process said pixel data elements in said bottom field to generate a third 
image sub-frame and a fourth image sub-frame (Para 27; "the number of image 
subframes that make up each image frame is two.") 

Re claim 11, Katoh discloses the system of claim 10, wherein: 
said first image sub-frame is displayed in a first image sub-frame location; 
said second image sub-frame is displayed in a second image sub-frame location; 
said third image sub-frame is displayed in a third image sub-frame location; and 
said fourth image sub-frame is displayed in a fourth image sub-frame 
location (Para 37; "the motion pattern includes shifting the image subframe to 
four or more different locations that are arranged in line."). 
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Claim 12 recites limitations that have been covered in claims 2 and 10. 
Therefore, it has been analyzed and rejected w/r to claim 2 and 10. 

Re claim 17, Katoh discloses the system of claim 1 , further comprising display 
optics configured to display said light beam on a viewing surface. (Abstract) 

Re claim 18, Kato teaches a method of displaying an interlaced image frame, 
said interlaced image frame comprising a top field and a bottom field, said top and 
bottom fields each having lines of pixels (Para. 174), said method comprising: 
processing a stream of pixel data elements sequentially corresponding to said pixels in 
said top and bottom fields and generating a number of image sub-frames corresponding 
to said top and bottom fields; and displaying each of said image sub-frames offset from 
a previous image sub-frame (Para 24; "a circuit for generating data representing 
multiple image subframes from data representing each image frame." Para 176; "It 
should be noted that in the interlaced scanning technique, an image presented by a field 
may be processed similarly to an image frame."). 

But does not expressly teach wherein the sub-frames is spatially displayed offset 
from a previous image sub-frame by an offset distance less than a pixel width. 

However, Endo teaches a display device having discrete fixed pixels and 
wobbling elements for wobbling a light beam emitted from the display elements for an 
interlaced display system wherein a sub-frame is displayed offset from a previous image 



Application/Control Number: 10/693,287 Page 9 

Art Unit: 2629 

sub-frame by an offset distance less than a pixel width (Endo: Col. 3, lines 1-10. See 
Fig. 3). 

Therefore, taking the combined teachings of Katoh and Endo, as a whole, it 
would have been obvious to a person having ordinary skill in the art to incorporate the 
idea of having a wobbling method wherein the sub-frames are shifted less than a pixel 
width to achieve an oblique wobbling method as taught by Endo into the display system 
as taught by Katoh to obtain a method for a display system displaying an interlaced 
image wherein wobbling elements wobble image sub-frames to display the sub-frames 
offset from a previous image sub-frame by an offset distance less than a pixel width to 
achieve oblique wobbling to increase horizontal and vertical shifting of the pixels to 
achieve higher resolution for the NTSC system of the HD system (Endo: Col. 1 , lines 
43-64). 

Claim 19 recites limitations that have been covered in claim 1. Therefore, it has 
been analyzed and rejected w/r to claim 1 . 

Claim 20 recites limitations that have been covered in claim 2. Therefore, it has 
been analyzed and rejected w/r to claim 2. 

Claim 21 recites limitations that have been covered in claim 3. Therefore, it has 
been analyzed and rejected w/r to claim 3. 
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Claim 22 recites limitations that have been covered in claim 4. Therefore, it has 
been analyzed and rejected w/r to claim 4. 

Claim 28 recites limitations that have been covered in claim 10. Therefore, it has 
been analyzed and rejected w/r to claim 10. 

Claim 29 recites limitations that have been covered in claim 1 1 . Therefore, it has 
been analyzed and rejected w/r to claim 1 1 . 

Claim 30 recites limitations that have been covered in claim 12. Therefore, it has 
been analyzed and rejected w/r to claim 12. 

Claim 35 recites limitations that have been covered in claim 17. Therefore, it has 
been analyzed and rejected w/r to claim 17. 

Re claim 36, Katoh teaches a system for displaying an interlaced image frame, 
said interlaced image frame comprising a top field and a bottom field, said top and 
bottom fields each having lines of pixels (Para. 174), said system comprising: means for 
processing a stream of pixel data elements sequentially corresponding to said pixels in 
said top and bottom fields and generating a number of image sub-frames corresponding 
to said top and bottom fields; and means for displaying each of said image sub-frames 
offset from a previous image sub-frame (Para 24; "a circuit for generating data 
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representing multiple image subframes from data representing each image frame." 
Para 176; "It should be noted that in the interlaced scanning technique, an image 
presented by a field may be processed similarly to an image frame."). 

But does not expressly teach wherein the sub-frames is spatially displayed offset 
from a previous image sub-frame by an offset distance less than a pixel width. 

However, Endo teaches a display device having discrete fixed pixels and 
wobbling elements for wobbling a light beam emitted from the display elements for an 
interlaced display system wherein a sub-frame is displayed offset from a previous image 
sub-frame by an offset distance less than a pixel width (Endo: Col. 3, lines 1-10. See 
Fig. 3). 

Therefore, taking the combined teachings of Katoh and Endo, as a whole, it 
would have been obvious to a person having ordinary skill in the art to incorporate the 
idea of having a wobbling method wherein the sub-frames are shifted less than a pixel 
width to achieve an oblique wobbling method as taught by Endo into the display system 
as taught by Katoh to obtain a display system for displaying an interlaced image 
wherein wobbling elements wobble image sub-frames to display the sub-frames offset 
from a previous image sub-frame by an offset distance less than a pixel width to 
achieve oblique wobbling to increase horizontal and vertical shifting of the pixels to 
achieve higher resolution for the NTSC system of the HD system (Endo: Col. 1 , lines 
43-64). 
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Claim 37 recites limitations that have been covered in claim 1. Therefore, it has 
been analyzed and rejected w/r to claim 1 . 

Claim 38 recites limitations that have been covered in claim 2. Therefore, it has 
been analyzed and rejected w/r to claim 2. 

Claim 44 recites limitations that have been covered in claim 10. Therefore, it has 
been analyzed and rejected w/r to claim 10. 

Claim 45 recites limitations that have been covered in claim 1 1 . Therefore, it has 
been analyzed and rejected w/r to claim 1 1 . 

Claim 46 recites limitations that have been covered in claim 12. Therefore, it has 
been analyzed and rejected w/r to claim 12. 



4. Claims 5, 23, and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over modified teachings of Katoh and Endo, as applied to claims 1 - 
4, 10 - 12, 17 - 22, 28 - 30 and 35 - 38 above, and further in view of Monti (US 
6,680,748). 
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Re claim 5, the modified teachings of Katoh and Endo disclose the system of 
claim 2. 

But fail to expressly disclose said image processing unit, which is further 
configured to: 

process every other pixel data element in said top field starting with a first pixel 
data element in said top field to generate said first image sub-frame; and 

process every other pixel data element in said bottom field starting with a second 
pixel data element in said bottom field to generate said second image sub-frame. 

However, Monti discloses a spatial resolution reduction process wherein the pixel 
values in every other block are read out so as to perform a spatial resolution reduction 
by a factor of 2. (Fig. 3D, Col. 11 , lines 25 - 37) 

Therefore, taking the combined teachings of Katoh, Endo and Monti, as a whole, 
it would have been obvious to a person having ordinary skill in the art to incorporate the 
display system as taught by Katoh and Endo to the spatial resolution process of Monti 
to obtain a display system processing unit which processes every other pixel data to 
generate image sub-frames to perform a spatial resolution reduction by a factor of 2. 

Claim 23 recites limitations that have been covered in claim 5. Therefore, it has 
been analyzed and rejected w/r to claim 5. 

Claim 39 recites limitations that have been covered in claim 5. Therefore, it has 
been analyzed and rejected w/r to claim 5. 
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5. Claims 6 - 9, 13 - 16, 24 - 27, 31 - 34, 40 - 43 and 47 - 50 are rejected under 
35 U.S.C. 103(a) as being unpatentable over modified teachings of Katoh and 
Endo, as applied to claims 1 - 4, 10 - 12, 17 - 22, 28 - 30, 35 - 38 and 44 - 46, and 
further in view of Ran et al. (US 5,581,302). 

Re claim 6, the modified teachings of Katoh and Endo disclose the system of 
claim 2. 

But fail to expressly disclose said image processing unit, which is further 
configured to: 

average every two neighboring pixel data elements in each line of said top field 
starting with first and second pixel data elements in each line of said top field to 
generate said first image sub-frame; 

and average every two neighboring pixel data elements in each line of said 
bottom field starting with second and third pixel data elements in each line of said 
bottom field to generate said second image sub-frame. 

However, Ran et al. disclose a technique, two facing pels along a horizontal row 
are averaged together to perform a linear upsampling operation. (Ran: Col. 8, lines 4 - 
15 Fig. 7B) 

Therefore, taking the combined teachings of Katoh, Endo and Ran et al., as a 
whole, it would have been obvious to a person having ordinary skill in the art to 
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incorporate the display system as taught by Katoh and Endo to the technique as 
disclosed by Ran et al. to obtain a display system processing unit which averages every 
two neighboring pixel data elements to perform a linear upsampling operation. 

Claim 7 -9 recite limitations that have been covered in claim 6. Therefore, they 
have been analyzed and rejected w/r to claim 6. With respect to said "linear function" in 
claim 9, see Ran: Col. 8 lines 5-14. 

Claims 13-14 recite limitations that have been covered in claims 6 and 10. 
Therefore, it has been analyzed and rejected w/r to claim 6 and 10. (Also, see Ran: 
figure 7(B, C), 8(A, B)) 

Claim 15 recites limitations that have been covered in claims 8 and 12-14. 
Therefore, it has been analyzed and rejected w/r to claim 6 and 10. 

Claim 16 recites limitations that have been covered in claims 9 and 12-14. 
Therefore, it has been analyzed and rejected w/r to claim 6 and 10. 

Claim 24 recites limitations that have been covered in claim 6. Therefore, it has 
been analyzed and rejected w/r to claim 6. 
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Claim 25 recites limitations that have been covered in claim 7. Therefore, it has 
been analyzed and rejected w/r to claim 7. 

Claim 26 recites limitations that have been covered in claim 8. Therefore, it has 
been analyzed and rejected w/r to claim 8. 

Claim 27 recites limitations that have been covered in claim 9. Therefore, it has 
been analyzed and rejected w/r to claim 9. 

Claim 31 recites limitations that have been covered in claim 13. Therefore, it has 
been analyzed and rejected w/r to claim 13. 

Claim 32 recites limitations that have been covered in claim 14. Therefore, it has 
been analyzed and rejected w/r to claim 14. 

Claim 33 recites limitations that have been covered in claim 15. Therefore, it has 
been analyzed and rejected w/r to claim 15. 



Claim 34 recites limitations that have been covered in claim 16. Therefore, it has 
been analyzed and rejected w/r to claim 16. 
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Claim 40 recites limitations that have been covered in claim 6. Therefore, it has 
been analyzed and rejected w/r to claim 6. 

Claim 41 recites limitations that have been covered in claim 7. Therefore, it has 
been analyzed and rejected w/r to claim 7. 

Claim 42 recites limitations that have been covered in claim 8. Therefore, it has 
been analyzed and rejected w/r to claim 8. 

Claim 43 recites limitations that have been covered in claim 9. Therefore, it has 
been analyzed and rejected w/r to claim 9. 

Claim 47 recites limitations that have been covered in claim 13. Therefore, it has 
been analyzed and rejected w/r to claim 13. 

Claim 48 recites limitations that have been covered in claim 14. Therefore, it has 
been analyzed and rejected w/r to claim 14. 

Claim 49 recites limitations that have been covered in claim 15. Therefore, it has 
been analyzed and rejected w/r to claim 15. 
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Claim 50 recites limitations that have been covered in claim 16. Therefore, it has 
been analyzed and rejected w/r to claim 16. 



Conclusion 

2. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YONG SIM whose telephone number is (571)270-1189. 
The examiner can normally be reached on Monday - Friday (Alternate Fridays off) 7:30- 
5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571 ) 272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/YONG SIM/ 
/Y. SV 

Examiner, Art Unit 2629 
3/28/08 



/Amr Awad/ 

Supervisory Patent Examiner, Art Unit 2629 



